InGaZnO thin lms were fabricated by means of reactive RF magnetron sputtering. Mechanism of free electrons generation via oxygen vacancies formation is proposed to determine the relationship between oxygen content in the deposition atmosphere and the transport properties of IGZO thin lms. The depletion-mode a-IGZO thin lm transistor with eld-eect mobility of 12 cm 2 /(V s) has been demonstrated.
region. An unique aspect of TAOS is that the carrier mobility is not sensitive to the thin lm microstructure, as is case of conventional covalently-bonded semiconductors.
This fact arises from the nature of the chemical bonding in these (n − 1)d 10 ns 0 (n ≥ 4) metal oxides. Carrier transport in covalently-bonded materials, such as Si, is carried out primarily through anisotropic sp 3 orbitals, so that introducing randomness into the structure greatly reduces bond overlap and carrier mobility. In TAOS, the higher ionicity of the bonding leads to a conduction band formation on spherical s orbitals. Because the overlap of s orbitals is not signicantly altered by the introduction of structure randomness, carrier transport and, thus, mobility is insensitive to the amorphization [1] .
All this facts turn a-IGZO to become a key material for next generation electronic devices, in particular for thin-lm transistors (TFT), challenging silicon not only in conventional applications but opening possibilities to totally new areas, like electronic paper or ultrahigh-resolution displays for biomedical applications.
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